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SUMMARY AND CONCLUSIONS
A group of toxic substances with known or potential adverse effects on
aquatic life and public health has been identified in the Great Lakes.
Available data from monitoring programs on the distribution and bioaccumu—



















have been of concern in recent years such as Mirex [Dechlorane], PCB, DDT and
mercury. This information results from intensive monitoring efforts by






The Implementation Committee recommends the following to the Water
Quality Board:
1. Monitoring and laboratory programs in support of the International Great
Lakes Surveillance Program in Lake Ontario should be continued at a
level sufficient to establish
(a) trends of toxic substances such as Mirex [Dechlorane], PCBs, DDT
and mercury for which some information is available, and
( the significance of t e ot er tox1c su
qu
.
2. Water quality objectives and/or statements indicating a desired absence
for a material should be considered for the substances identified in
this report.
3. The collection, analysis and dissemination of data on sources and
environmental distribution of persistent toxic substances should be
extended to the entire Great Lakes system. These data would be gathered
by the Surveillance and Remedial Programs Subcommittees.
   
MWW-ﬂ-m J _ _ _ ,
- neve opmen o ance and remedial programs to protect
human health, fishery resources and wildlife of the Great Lakes.
 
  
5. The environmental health agencies in both countries should consider
establishing required action levels for the protection of human health
from substances and any combination of toxic substances identified in
this report and other toxic substances which may be identified in
future.
  





   
  
7.











































































































































   
-s... ....»... . I. x; 0-. ‘ -ﬁ























the Implementation Committee called a special meeting
of technical experts from U.S. EPA,
















































































































size, the following four criteria are considered:
Criterion l:
The toxic substances must be identified in the
biota, rainwater, effluents, etc.
Criterion 2:
There is evidence of bioaccumulation as determined
by such indices as the partition coefficient.
Criterion 3:
The substances must be toxic to either fish, man
or wildlife or be a mutagen, carcinogen, or teratogen.
Criterion 4: The substances must be persistent.











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SUMMARY OF U.S. AN
D CANADIAN DATA FO
R SELECT TOXIC SUB




























































































0.1 Ug/g whole fish and wet weight
1.0 Ug/g whole fish and wet weight
.2 ug/Z in water
.5 ug/g whole fish and wet weight
.3 ug/g edible portion
.3 ug/g edible portion
.3 ug/g edible portion
.008 ug/i in water
10 ug/£ Lake Superior
20 ug/l Lake Huron
25 ug/Q All others


























1. DATA ON POINT SOURCES
A review of the New York State NPDES/SPDES permit file was conducted to
identify industrial dischargers of toxic substances for which parametric
effluent limits have been established. The attached Table 1.1 lists these
sources with their current discharge loadings. Permittees have been requested
to provide additional data for specific substances which are present in dis-
charges covered bythe existing permit limits.
A questionnaire mailing is currently underway to approximately 5,000
industries which have been identified as potential toxic substance users or
producers. The majority of these industries discharge to municipal collection
systems. Industries have been identified using the Standard Industrial Clas-
sification Code as shown in Table 1.2. All industries are being asked to
respond to the questionnaire contained in Table 1.3.
In Ontario, several organics have been identified in industrial effluents
(Table 1.4) located in the Lake Ontario Basin. There are also regular monitor—
ing of industrial wastes for mercury, lead, arsenic and cadmium.
Specifically for PCBs, there are numerous minor sources of discharges.
Because of the quantities involved, the greatest potential for loss is within
the electrical industry vialosses during the manufacture, sale, distribution,
use andultimate disposalof electrical equipment containing PCB.
Municipal sewage treatment plants, electrical equipment manufacturers,
industries using PCB as heat transfer or hydraulic fluids and paper recycling
plants have all been identified as sources of discharge. However, the quanti—
ties involved are unlikely to be sufficient to account for the estimated
quantities in sediments and waters in the Ontario environment. PCBs data
collected on municipal wastewaters and industrial effluents are shown in
Tables 1.5 and 1.6. Estimated 1974 PCBs loadings for certain municipal plants
in the Lake Ontario basin are shown in Table 1.7.
Borg-Warner Canada Limited in Cobourg, Ontario had used PBB in one of its
minor manufacturing processes.
Samples of raw wastewater and treated effluent
taken at the Cobourg plant indicated 0.7 ppb and 0.01 ppb of Polybrominated
Biphenyls.
High levels of PCB in sewage in Toronto, Peterborough and Hamilton are
likely the result of past or present disposal practices at transformer and
capacitor manufacturing plants in these municipalities.
Other potential
sources of direct discharge into sewerage systems may be disposal of quanti—
ties of PCB insulating oil removed from industrial and public utility trans—
formers for routine checking, and the losses from industrial hydraulic and
heat transfer systems containing PCBs.



















































































































































































































































































































































































































































































































































































Lubricating Oils & Greases
2992
7.
Paints, Varnishes, Lacquers, & Allied Products
285x
8.




Petroleum Refining & Miscellaneous Petroleum Products
2911
ll.
Plastics Products - Miscellaneous
3079
12. Plastic Material & Synthetic Resin, Rubber & Fibers 282K
13. Rubber & Rubber Products
301x - 306K
14. Textile Goods — Miscellaneous
229x
15. Textile Products - Fabricated 239K
16. Abrasive Products 3291
17. Blast Furnaces 331K
18. Pulp & Paper
261X - 266K
19. Dyeing & Finishing of Textiles 226K
20. Foods
203x, 209x
21. Leather Tanning & Finishing
3111
22. Meat Products 201K
23. Petroleum Refining 2911
24. Beverages 2086—7
SOURCE:







































































      



























































































































   




































































































































































































































































































































































































































































































































































































































































































































































































































































__ (Reler to attached TABLE )
Complete all information for those substances your facility has used, produced, stored, distributed or otherwise disposed 01 since January 1, 1971. Donor
Include chemicals used only in analytical laboratory work. Enter the name and code from Table I. ll lacility uses a substance in any of the Classes A - F
which ls not specified in the list, enter it as code class plus 99, e.g. B99 with name, usage, etc.
 
PURFOSE OF USE
(State whether produced, reacted, blended,
packaged,‘distributed, no longer used, etC.)
AVERAGE AMOUNT NOW
NAME OF SUBSTANCE CODE ANNUAL USAGE 0N HAND
















, (State whether produced, reacted,
NAME OF SUBSTANCE [LNNUAL Ag2U:TNN§w 2’ suppuER blended, packaged, distributed,





I hereby altlrm under penalty of perjury that Inlormation provided on this form ls true to the best of my knowledge and belief. False statements made herein
are punishable as a Class A misdemeanor pursuant to Section 210.45 of the Penal Law.
SIGNATURE (aner, Partner, or Officer) DATE


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ORGANICS IDENTIFIED IN INDUSTRIAL EFFLUENTS IN LAKE ONTARIO
 
BORG WARNER — Cobourg
— tetrachloroethylene discharged to
— acrylonitrile Lake Ontario
— butadiene
— cumene





system to St. Lawrence River
F.M.C. OF CANADA LTD. — Burlington
— endosulfan (suspected -
analysis not completed)
discharge to sewage treatment
plant to Hamilton Harbour
















































































































































































































































































































































































































































































































































































































































































































0n the U.S. side of Lake Ontario, there appears to be two major sources
of mirex to the lake, one in the Niagara River area, and one in the Oswego
River area.
The only Niagara River source thus far identified is the Hooker Chemical
Company, Niagara Falls, New York. The United States Environmental Protection
Agency (U.S. EPA) and NYDEC carried out a preliminary sampling program for
mirex at the Hooker plant on July 13, 1976. The results of the sampling
program indicated that, despite the fact that Hooker has not produced mirex
since 1967 and has not ground or packaged it since April 1975, there is still
an apparent discharge to the Niagara Falls municipal sanitary sewer system.
Traces were also found in cooling water outfall which formerly served the
mirex manufacturing and grinding areas.
A comprehensive sampling program was carried out from September 28 to 30,
1976 at the Hooker plant site. The survey team included personnel from NYDEC,
U.S. EPA and Hooker Chemical Company. Fourteen points within the Hooker plant
site were sampled on three consecutive days and analyzed for mirex. These
sample sites included the 4 direct discharges to the Niagara River and the
connection to the City of Niagara Falls collection system. Extracts of all
samples will be retained by the three laboratories involved for further analysis
of targeted substances and rechecking if necessary. It was the consensus of
all parties in the sampling program that mirex was not confirmed to be present
in any of the samples.
A sediment sampling program in the Oswego River has confirmed that mirex
was (or is) discharged to the Basin. An effluent sampling program is presently
underway to locate the source(s).
In Ontario, two firms in the Lake Ontario Basin have purchased Dechlorane
from Hooker:
Names Purchase Period Amount Purchased
Presstite, Georgetown 1963—68 287,000 lbs.
Northern Electric, Kingston 1965 3,060 lbs.
Investigations have begun to determine if Presstite's activities are
causing contamination problems in the vicinity of the two Georgetown disposal
sites and the plant itself.
Northern Electric in Kingston has been contacted as well as other asso—
ciated companies in the area. The 3060 lbs. of mirex sold to Northern Electric
were sent to their Lachine, Quebec plant where they were used primarily in
experimental formulations for cable insulation. Environment Canada in Quebec






























































































































































































































































































 2. DATA ON ATMOSPHERIC SOURCES
Environment Canada has been monitoring the chemical composition of
precipitation in the Great Lakes Basin since 1969. Trace metal data from 6
monitoring stations in the Lake Ontario Basin are shown in Table 2.1. Concen—
tration levels of these trace metals in precipitation are generally higher
than found in lake water. In 1976 a special sampling project for trace organic
contaminants in precipitation was initiated. The limited data that are presently
available from this project show that the following substances were regularly
found in rain—water in the Lake Ontario area:
Lindane DDT residues Dieldrin
Methoxychlor “, B—endosulfan cis-, trans-chlordane
some PCBS
There were also tentative identifications of Mirex and BHC. More defini—
tive conclusions about the presence of these substances and their concentration
levels in rain—water will be made when a more complete data base becomes
available.
The Air Resources Branch of the Ontario Ministry of the Environment has
an ambient air sampling program to monitor polycyclic aromatic hydrocarbons
(PAH) near the suspected sources in several Ontario cities. The program will
include an inventory of PAH emissions in Ontario, evaluation of emission
control methods, and the preparation of a comprehensive background report
summarizing ambient air and source testing data and other information pertinent
to the Minisrry's standards setting and monitoring activities. Information on
health effects will be obtained from the Ministry of Health. This program is
expected to be completed by spring 1977.
In a study for PLUARG, rainfall samples have been collected at certain
agricultural watersheds and analyzed for PCBs (Table 2.2). Other preliminary
information from rain-water samples indicates that PCBs are present at about
0.02 ppb based on four samples (three from Hamilton Harbour and one from
Wisconsin) (see Report of the PCB Task Force). The implication from this
preliminary work is that rain—water is a very significant source of PCB to the
aquatic environment, particularly to the Great Lakes.
Inefficient combustion of liquid and solid wastes containing PCB will
result in the vapourization of PCB into the atmosphere. Conventional multiple
hearth sewage sludge incinerators may be inadequate to destroy PCB residues in
these sludges. This is being reviewed by the Province.
A report (ORF 72-1) by the Ontario Research Foundation issued on October,
1972 described reliable sampling and analytical techniques and a few quantita-
tive measurements of PCBs at two sites. The ambient air concentration of PCB
(as Arochlor 1254, Monsanto's commercial mixture) at a site near the Hamilton
municipal incinerator ranged from 4 to 47 ng/m3 (pg/1000m3) and at a site on
the ORF roof (non—urban, light industrial) from 0.8 to 8 ng/ms. Both particu—
late and vapour-phase PCB were collected and measured by the methodology.
These fragmentary results suggested that the disposal of PCB—containing mater-
ials by incineration might be a source of emissions to the atmosphere.
21
 TABLE 2.1
TRACE METAL IN PRECIPITATION FROM 6 MONITORING STATIONS
      
Z of Samples with Minimum Maximum Mean
No. of values above Value Value Value
Samples detection limit pg/IL ug/SL ug/JL I
Arsenic 17 9O <0.l 2.5 0.8
Cadmium 57 98 0.2 6.0 1.0
Lead 57 96 2 380 35
Selenium 17 100 0.5 1.0 0.5
Zinc 57 98 2 820 87
Copper 57 100 l. 5 100 9
Nickel 57 93 1 l7 3
Iron 57 100 4 3200 172
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































- Other Aliphatic Halogens






















































































































































































































































































































































































































































































































































































































AIR EMISSION INVENTORY FOR NEW YORK COUNTIES





































































3. DATA ON SEWAGE SLUDGE
Sewage sludge from industrial and municipal wastewater treatment Plants
is frequently contaminated with PCB. The problem of soil and crop contamina—
tion from disposal of this material was investigated by Agriculture Canada in
1972 and 1973. Sewage sludge samples were collected from Southern Ontario and
analyzed for PCBs. Much of the sludge went to farmland as manure whilst the
rest went to landfill. Samples of soil from some of the treated farmland were
analyzed as were some of the crops. Table 3.1 shows the levels of PCB in the
sludges, Table 3.2 levels of PCB in soils treated with sludge and Table 3.3
levels of PCB in crops from treated fields.
The ultimate fate of PCB disposed of in this way is uncertain. Presumably
there will be some adsorption into soil particles and some will be leached
into drainage water. Degradation by the soil microflora probably occurs in
the soil. Volatilization, transportation, reprecipitation and photodegradation
are other factors affecting the concentration of PCBs in the treated soils. A
quantitative assessment of these phenomena in the field has not been attempted.
29

















































































































































































































































































MOE report, July 1976.
30
 TABLE 3. 2
CONCENTRATION OF PCB IN ppb IN SOILS TREATED WITH SEWAGE
SLUDGE FROM SOUTHERN ONTARIO. 1972
m
    
 
NUMBER OF
LOCATION SOURCE OF SLUDGE APPLICATION PCB TYPE
Norval Georgetown 1 10 1254
Norval Georgetown 1 7 1254
Georgetown Georgetown 1 37 1254
Stratford Stratford Several 715 1254
Whitby Whitby l N.D —
Ajax Ajax 1 43 1260
Pickering Pickering 6 150 1254
Bowmanville Bowmanville 1 46 1254
Oshawa Oshawa 1 N.D —
Vineland Port Dalhousie l N.D —
Toronto Int. Airport Stratford l 120 1254






























































TABLE 3 . 3
SEWAGE SLUDGE IN ppb





































































































N.D. - None detected.






































The leachate from seven landfill sites in Ontario was sampled in July,
1975 and analyzed by the Ministry of the Environment, Ontario. The results
are shown in Table 4.1. The small amount of PCB in groundwater from a land-
fill site indicates that landfill leachate is probably not a major source of
PCB into the Great Lakes environment. However these data are not extensive







CONCENTRATION OF PCB IN LEACHATE
FROM SEVERAL ONTARIO LANDFILL SITES. 1975
4
Location PCB in ppb











The results of six sediment samples for organochlorine pesticides and
polychlorinated biphenyls collected by Environment Canada in the Cobourg












included levels of chlorinated hydrocarbons in Lake Ontario
sediments.
Table 5.2 shows concentrations of t—DDT, dieldrin,
and PCBs.
Average sediment t—DDT, dieldrin,




Sediment off the mouth of the Welland Canal showed
higher levels of all three contaminants while sediments off the mouth of the
Niagara River contained higher levels of PCBs and dieldrin.
Sediments off
Oswego and at an eastern mid—lake site showed higher levels of PCBs and
dieldrin, respectively.
High concentrations of PCBs in waters and sediments
off the mouth of the Niagara River and Oswego indicate the importance of the
Niagara and Oswego Rivers as inputs of PCBs associated with settleable particu—
lates.
In most cases, t—DDT concentrations were similar to concentrations of
the DDT metabolite, DDE, except in sediments where DDT and DDD contributed
much larger fractions.
Table 5.3 shows levels of arsenic and selenium in
sediments from Lake Ontario.
Data for Z DDT, PCBs, mirex, chlordane, dieldrin,
endosulfan, polycyclic aromatic hydrocarbons and metals are contained in
Tables 5.4 to 5.9.
Levels of PCB in sediments show distribution patterns corresponding to
density of municipal and industrial development.
A 1972 survey of PCB in
sediments in Hamilton Harbour by the Ministry of the Environment showed levels
of 1,300 ppb in the canal region, 2000 to 3000 ppb in the region of the indus-
trial waterfront and 10,000 ppb near the sewage treatment plant.
The Ontario
Ministry of the Environment is presently analyzing for copper, lead, zinc, and
PCBs in Toronto Harbour sediments.
The following substances are being monitored
in the Twelve Mile Creek:
copper, zinc, cadmium, lead, chromium, mercury, PCB
and DDT. Data will be available February 1977.
Sediment samples were collected at 11 sampling locations on Lakes Ontario,
Erie and St. Clair during the fall of 1975 and analyzed for chlorinated hydro—
carbon residues.
Of all sediment samples analyzed, 50% contained PCB and 90%
DDT residues.
Mean PCB residues in the sandy sediments ranged from non-
detectable to 57 ng/g (ppb) levels, whereas residues in the more organic
sediments ranged from non—detectable to 569 ng/g.
Mean total DDT residues
ranged from 2 ng/g - 15 ng/g in the sandy sediments and 7 ng/g —88 ng/g in the
more organic sediments. Detailed data are shown in Table 5.10.
Bulk sediment analyses and elutriate tests were carried out by U.S. EPA
Region V in Oswego Harbor, New York on April 22, 1976. Results on mercury,
lead, zinc, nickel, arsenic, cadmium, chromium, copper and iron are shown in
Tables 5.11 and 5.12 respectively.
Figure 5.1 shows the sampling locations.
A similar study of sediments in Rochester Harbor was also carried out.
Results of bulk sediment analyses and elutriate tests are shown in Tables 5.13
and 5.14 respectively.



















(In Micrograms per gram)




















































































































































































































































































































































































































































































































































































































































































































































































































































































































    
 


































































































































































































































































































































































































































*Concentrations in ug/g of dry sediment.
**(Lat. 43° 25' 54", Long. 79° 24' 00")
SOURCE: Canada Centre for Inland Waters, 1973
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ABUNDANCES OF POLYCYCLIC AROMATICS IN LAKE ONTARIO

























Dimethyl Chrysene 0.484 0.300 0.122 0.124 -
























20—Methyl Cholanthrene#j - 0.150 - — —
Total Aromatics 2.580 1.250 0.366 0.931 0.159
*Concentrations in ug/g of dry sediment.
**(Lat. 43° 30' 18", Long. 77°)
SOURCE: Canada Centre for Inland Waters, 1973
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TABLE 5.9
LAKE ONTARIO SEDIMENTS IN 1968
(Units in ug/2 unless otherwise specified)
Analysed in in Min. Max. Mean
No. No. Z Value Value Value
2 DDT 229 0 100% .4 217.7 42.8
PCB 229 20 91.3 1 280 59.4
Mirex 216 154 28.7 1 40 7.5
Chlordane 54 49 9.3 5 40 13.2
Dieldrin 229 162 9.3 .5 5.2 1.8
Endosulfan 229 208 9.2 1.2 9.4 3.2
Arsenic 115 0 100 0.2 mg/l 22.5 mg/Q 3.3 mg/l
Cadmium 0.1 mg/i 20.6 mg/R 25 mg/2
Lead 4 mg/Q 287 mg/2 106 mg/2
Mercury 25 2100 651
Copper 3 mg/Q 131 mg/2 50 mg/£
Nickel 4 mg/l 121 mg/2 52 mg/2
Iron 0.7 9.6
Chromium 0.1 mg/R 133 mg/R 48 mg/£































MEAN CONCENTRATIONS OF CHLORINATED HYDROCARBONS IN LAKE SEDIMENTS FROM
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“Saup1e Site ROCHT6-A isnvh,000 feet
from the shore, _L_to shoreline,










    
   














































U.S. ENVIRONMENTAL PROTECTION AGENCY
































































































































































































































































































































































































































































































6. DATA ON WATER QUALITY
New York State Department of Environmental Conservation (NYSDEC) operates
a statewide network of 123 water monitoring stations. Forty eight (48) of
these stations are located in the Great Lakes drainage basin of New-York
State.
Except for 5 stations on the Niagara River, all stations are on tribu-
taries to the Great Lakes.
Analyses for arsenic, copper, lead and mercury are
conducted at some stations. No analyses are conducted on a routine basis for
organic toxic substances. In September of 1976, the water supplies of 25
communities along Lake Erie — Niagara River - Lake Ontario — St. Lawrence
River were sampled and analyzed for Mirex. All results were below the detection
limits of 0.02 ppb.
Under the Ontario Ministry of the Environment's Routine River Water
Quality Monitoring Program, the following parameters are currently being
analysed at all downstream stations designated as "IJC significant tributaries"
to the Great Lakes:
Aldrin/Dieldrin Mercury
Chlordane Zinc









In addition, a number of metals as well as arsenic and cyanide are analysed at
select inland stations where a defined problem exists with the potential for
causing elevated levels of specific parameters. The past years data will be
available in early 1977.
Samples taken from a stream below the Hamilton Township dump site revealed
no Polychlorinated Biphenyls. Materials from Borg—Warner of Canada Limited,
which has used PBB in one of its minor manufacturing processes, are disposed
on this site.
The most recent data on trace metal concentrations in Lake Ontario
collected by Environment Canada are summarized in Table 6.1. The cadmium,
lead, mercury, zinc, copper and iron data are from a single cruise on the lake
in September of 1975 on which a total of 14 stations were sampled. The nickel
and chromium data were taken during a cruise in 1975 on which 45 stations were
sampled. The arsenic and selenium data (Table 6.2) were collected as part of
a survey of arsenic and selenium concentration levels in lakes, rivers and
streams in the Ontario region. The trace organic contaminant analyses shown
in Table 6.1 were done in 1975 on water samples from 11 stations in the lake.












































Hamilton contained higher t—DDT levels, and waters off the mouth of the Niagara

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































7. DATA ON BENTHOS AND PLANKTON
In New York, collections for macroinvertebrates are being made through
the Division of Pure Waters Biological Monitoring Program in cooperation with
the Department of Health's Environmental Health Center. Multi-plate sampling
is currently being conducted in the Niagara and Buffalo Rivers. Earlier
samples taken from the Genesee River will be analyzed. Additional sampling in
the Oswego and St. Lawrence River systems may be conducted as a mechanism for
tracking down potential sources of mirex.
IFYGL data show levels of chlorinated hydrocarbons in Lake Ontario net
plankton, cladophora and benthic fauna (see Tables 7.1, 7.2 and 7.3 respec—
tively).
In 1975, samples of net plankton (64 u mesh, mixed zooplankton and phyto-












































IN LAKE ONTARIO NET PLANKTON



































































































































































   



















LOCATION DDE DDD DDT TOTAL DDT DIELDRIN PCB
Hamilton 124 26 59 209 14.8 976
Rochester 34 1.8 6.1 42 2.9 341




SOURCE: EPA—660/3-75—022 "Chlorinated Hydrocarbons in the Lake Ontario
Ecosystem (IFYGL)", June 1975.
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Black Rivers are currently being analysed for Mirex.
On a statewide basis,
only DDT has shown a trend of decreasing concentration in fish tissue over
time while concentrations of mercury have
remainedconstant. The paucity of
temporal data for Mirex and PCB precludes any trend assessment at this time.
The Ontario Ministry of the Environment pesticide laboratory has analysed
approximately 1,000 fish from various locations in the Great Lakes but only
fish from Lake Ontario were found to contain measurable Mirex residues.
Monitoring and study of the contaminant is being continued by the Ontario
Ministries of Health, Natural Resources and the Environment.
Table 8.7
presents the results. Analysis of Lake Ontario Coho Salmon in 1975 by Ontario
has shown a range of PCB concentrations in fish tissue from 1.4 to 15 ppm. No
PBB was detected.
The Fish and Marine Service of Environment Canada has provided recent
data on residues of Mirex, PCB and DDT in various species of fish from Lake
Ontario (Table 8.8). Additionally, recent information on mercury residues in
certain species is also summarized (Table 8.9).
The attached data on mercury (Table 8.9) do not represent all FMS data on
mercury residues in Lake Ontario fish. Rather, they present information on
those species of fish for which the most recent testing has revealed mercury
levels in excess of 0.5 ppm. The majority of the species in the commercial
fishery show levels of mercury well belowthe health protection standard. The
analysis of samples for levels of PCB has not yet been completed. Because of
the scattered nature of analytical results, currently available data are sum-
marized on a lakewide basis rather than by statistical district. At a later
date, it should be possible to present data by statistical district.
It is anticipated that a more detailed report on residues in fish in the
Great Lakes compiled by research and fish inspection components of FMS will be




















































































































































































































































































































































































































































































































SUMMARY OF AVAILABLE 1976 MIREX DATA (Edible Portion of Fish)
FOR ST. LAWRENCE RIVER*
(As of November 12, 1976)
NUMBER NUMBER OF MEAN MIREX MIREX CONCENTRATION _ PCB CONCENTRATION
FISH SPECIES ANALYZED ANALYSIS CONCENTRATION (ppm) RANGE (ppm) X PCB RANGE
Bass
Smallmouth 46 46 0.06 <0.01 — 0.27 2.25 0.25 - 16.17
6
7
Northern Pike 4 4 0.06 0.04 - 0.09 2.07 1.18 — 3.93
Perch
Yellow 19 12 0.02 N.D. — 0.11 1.72 0.46 - 4.26
White 13 13 0.095 N.D. - 0.19 4.97 0.66 - 11.80
 
Walleye 4 4 0.05 0.02 3.60 1.41 - 6.52
        
N.D. = None detected
A11 analysis by N.Y.S. Department of Environmental Conservation.









































































































































































































White bass 30.78 (3)
Carp (2.13 (1)
    
* — As of 4/2/76.
** - Data not wholly reliable as results reported in several Aroclors.
SOURCE:
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 TABLE 8. 5
























































Rock 1 1 0.49 0.49
Black Crappie 8 6 0.26 0.04 - 0.
Northern Pike 6 6 0.44 0.34 - 0.
Perch
White 19 3 1.12 0.62 - 2.
Yellow 11 2 0.11 0.07 - 0.
Pumpkinseed lO 2
Salmon
Chinook 35 35 1.42 0.38 - 3.
Coho 38 37 0.93 0.32 - 1.
Rainbow Smelt 10 4 1.29 0.42 — 2.
White Sucker 5 5 0.58 0.16 — l.
Trout
Brown 16 16 1.32 0.14 — 4.
Lake 13 10 1.30 0.27 - 2.
Rainbow 6 6 1.15 0.14 — l.
Walleye 8 5 0.55 0.07 - l.
   
 
SOURCE:









Largemouth Bass, Rock Bass, Silver Bass, Smallmouth Bass, Bluegill,
71 Bowfin, Brown Bullhead, Bullhead, Carp, Channel Catfish, Chinook Salmon,
Coho Salmon, Crappie, Black Crappie, White Crappie, Eel, Goldfish, Perch,
White Perch, Yellow Perch, Northern Pike, Walleyed Pike, Pumpkinseed,
67 Rainbow Trout, Common Sucker, Redhorse Sucker, White Sucker, Sunfish.
PRINCIPAL CATCHMENT AREAS




Charity Shoals — Galloop Island, Chaumont Bay, Buck Pond, Grenadier
45 Island, Hamlin Beach, near Henderson, NY, Point Peninsula, near Niagara



















































































































































































































































































































Brown Bullhead 4 0.14 0.14 0.08
White Sucker 2 0.07 0.08 0.05
Northern Pike 5 0.02 0.04 0.008
Gizzard Shad 3 N.D.












White Perch l 0.25
White Sucker 8 0.04 0.07 0.03











Northern Pike 1 0.10
White Sucker 13 0.03 0.07 0.002
White Bass 5 0.09 0.12 0.08
St. Georges Yellow Perch 1 N.D.
Blue Gill 10 N.D.
Northern Pike 2 N.D.
Heart Lake Brown Bullhead 6 N.D.
East Point Brown Bullhead 20 0.06 0.21 0.03
Clairville Res. White Sucker 5 0.004 0.005 0.003
Large M. Bass 3 0.004 0.005 0.004
Albion Hills Yellow Perch l N.D.
Pond White Sucker 4 N.D.
Shiners 2 N.D.
Humber River Suckers 16 0.02 0.07 N.D
Rouge River Brown Bullhead 43 0.10 0.80 0.03
Yellow Perch 52 0.08 0.18 0.03
Northern Pike 3 0.02 0.02 0.02
White Sucker 2 0.01 0.02 N.D.
LAKE ONTARIO
Ganaraska River Cohoe 41 0.24 0.40 0.12
Rainbow 60 0.03 0.31 0.005
Traverse Shoal Smelt 5(x5) 0.13 0.21 0.09
Port Dalhousie Smelt 10(x10) 0.12 0.19 0.06
Cohoe 10 0.19 0.30 0.12
Br. Trout 10 0.22 0.35 0.15
Bronte Creek Smelt 3(x10) 0.12 0.15 0.10
Hamilton Harbour Smelt 4 0.02 0.04 0.01
Alewife 13 0.15 0.23 0.04
Suckers 3 0.02 0.03 0.01
Perch 3 0.07 0.08 0.01
Humber River Smelt 7(x5) 0.10 0.12 0.05
Port Hope Smelt (3(x4) )
(8(x5) ) 0.20 0.35 0.12
Wilmot Creek Smelt 10(x5) 0.10 0.14 0.04
     
These fish were taken between Fall 1975 and Spring 1976 by Ontario Ministry of Natural
Resources.
Laboratory.
Analyses were carried out by Ontario Ministry of Environment Pesticides
() Figures in brackets represent the number of fish included in each composite sample.
N.D. None detected.
Detection limit for Mirex is 0.001 ppm.
 
 TABLE 8. 8
LEVELS OF MIREX, PCB AND DDT IN SPECIES OF FISH FROM
EASTERN PORTION OF LAKE ONTARIO IN 1976
(edible portion of fish)



















































































































































































































































































































may be analytical artifact.

















































































































































Eels 4C05 1975 0.59 0.45 - 0.75
N. Pike 4C06 1975 0.66 -
Eel 4C06 1973 0.65 0.49 — 0.85
Rock Bass 4006 1975 0.54 -
    
* — Statistical areas depicted on attached map.
SOURCE: FMS, Environment Canada
74
 
 Fish intended for commercial sale in Canada have been analysed for several
years by the Fisheries Inspection Branch, Fisheries and Marine Services,
Environment Canada. At the same time, samples of some commercial fish catches
in Ontario are collected by Ontario Ministry of Natural Resources and submitted
to Ontario Ministry of the Environment for analysis. The Sports Fisheries
Branch of the Ministry of Natural Resources has also collected samples of
various fish species from recreational lakes. These fish have been submitted
to Ministry of the Environment Laboratories and the Provincial Pesticide
Residue Laboratory for PCB analysis. Bioconcentration factors of 6300-71,400
and 12,400 have been reported for PCB accumulation in fish by direct contact
and ingestion from water. Juvenile salmon exposed to 1 mg/l Arochlor 1254
solubilized by Corexit 7664 for 24 hours had a total body residue of 60 ug/g.
Table 8.10 represents PCB residue data for coho salmon taken at the mouth
of the Credit River in Lake Ontario in the Fall of 1975.
A summary of the range of PCB in fish from various watersheds was prepared
by the Water Resources Branch in November, 1975, in response to the announcement
by Fisheries and Marine Services of Environment Canada of the new 2 ppm standard
for PCB in the edible portion of fish for commercial sale. This summary is
presented in Table 8.11.
IFYGL data on the concentrations of t—DDT (sum of DDT, DDE, and DDD),
dieldrin, and PCBs (expressed as Aroclor 1254 equivalent) found in whole fish
(i.e. wet weight basis) and the extractable fat contents of the fish are shown
in Table 8.12. Because chlorinated hydrocarbon levels have beenrelated to
the fat content of the fish, these variations likely are further decreased by
examining chlorinated hydrocarbon concentrations in relation to the extractable
fats contents of the whole fish. Table 8.13 shows t-DDT and PCB levels in
fish based on fat content. Such data indicate that the more migratory alewives
and smelt accumulate higher t—DDT levels on a fat basis (averages of 36.2 Ug/g
and 30.5 ug/g) than the less migratory slimy sculpin (16.9 ug/g).





































































































































































































































































































































































































































































































































































































* — Far exceed the 2 ppm guideline.
SOURCE:
MOE Report, July 1976.
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Slimy Sculpin Galloo—Stoney 10.4 38.7 3.7
   
SOURCE: EPA—660/3-75—022 "Chlorinated Hydrocarbons in the Lake Ontario
Ecosystem (IFYGL). June 1975.
78
 TABLE 8 . 13
CHLORINATED HYDROCARBONS AND FAT IN LAKE ONTARIO FISHa
SPECIES LOCATION Fat DDE DDD DDT Total DDT Dieldrin PCB



































Slimy Sculpin Mexico Bay






































































































































































































































































aN.D. - indicates that no determination was made.












































































































































PCB RESIDUES IN ROCK BASS
TRENT - 1976
FISH SIZE PCB CONCENTRATIONS :APPb
LOCATION (cm) NUMBER RANGE MEAN t S.D.
Rice Lake, 14.6 i 0.5 10 120 - 340 219 1 69
Serpent Mounds
Rice Lake, 13.6 i 1.6 10 120 — 460 308 i 97
Ottonabee
Ottonabee River, 13.6 t 0.8 10 200 - 1650 798 t 542
Peterborough







































































































CHLORINATED HYDROCARBON RESIDUES IN SPOTTAIL SHINERS
LAKES ONTARIO, ERIE AND ST. CLAIR — 1975 (NG/G WET WEIGHT)
F===================ﬁr==========fr






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































the embryo. Fox (1976) quantified an actual decrease in mean egg incubation
temperature. Hormonal and genetic changes in breeding adults are implicated
as probable causes of the behavioural abnormalities and low egg viability
respectively.
Other species of fish—eating birds are also seriously affected. The
Double-crested Cormorant population has declined by 90—95% in Lake Ontario and
up to 50% in Georgian Bay in eight years. This species suffers from the well—
documented thin—eggshell problem (Postupalsky, 1976). Only one small colony
of these birds can now be found on Lake Ontario. The Black-crowned Night
Heron shows consistently poor reproductive success on Lake Ontario and also
lays eggs that readily crack and dent (Price, 1976). The large Common Tern
colony at Presqu'ile has now diminished to several pairs.
A recent report by Gilbertson gt al (1976) discusses the increased inci-
dence of chick deformities (crossed bills, skeletal anomalies, opthalmic
lesions) in several fish-eating bird species (gulls, terns and herons) in the
lower Great Lakes. Controlled laboratory studies of birds fed PCB, DDT and
DDE have shown these compounds are causally related to embryonic mortality and
deformity.
Mirex, the third—largest contaminant in gull eggs in Lake Ontario, is a
carcinogen recognized by the U.S. National Cancer Institute. Polynuclear
aromatic hydrocarbons and PCB metabolites, all of which have been identified
in gull lipid extracts, have also proven to be carcinogenic in mammals, including
primates.
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Mean and Standard Deviation
YEAR NUMBER MIREX PHOTOMIREX PHOTOMIREX/ DDE PCBc
MIREX
1972a 10 7.213.5 3.8:2.0 0.51:0.07 34.0:21.5 204150
1974b 9 6.6:2.8 3.7tl.7 0.56:0.09 23.315.5 126:36
1975b 10 5.5:2.9 2.9il.6 0.51:0.09 22.0:5.6 82:16




PPM: ug residue/gram fresh weight egg.
a Eggs from Scotch Bonnet Island, near Kingston, Ontario.
b Eggs from Muggs Island, Toronto Harbour.




















































































































































































































































































































































































































































































































































































































































































































































ORGANOCHLORINE RESIDUES IN LAKE ONTARIO BIOTAa
(PPM WET WEIGHT)
     
ALEWIFEb COHO SALMONc HERRING GULLd
RESIDUE AND SMELT MUSCLE LIVER EGG
PCBe 1.11 5.77 2.31 133
DDE 0.19 0.97 0.41 17.4
DDD 0.047 0.11 0.075 0.16
Mirex f 0.046 0.23 0.10 4.40
Photomirex 0.034 0.19 0.042 2.04
HCB 0.012 0.097 0.065 0.52
B—HCH 0.002 0.012 0.010 0.078
Y—chlordane 0.010 0.016 0.015 N.D
a—chlordane 0.023 0.034 0.025 0.12
Oxychlordane 0.010 0.016 0.013 0.197
Heptachlor epoxide 0.003 0.015 0.007 0.122
Dieldrin 0.029 0.087 0.060 0.32
Z Lipid 2.34 8.17 6.16 6.33
a All values are arithmetic means Where several analyses are combined.
b Gut contents of coho salmon, n=50, pooled sample, mean weight 13.6 g.
C Individual analysis, n=28, mean weight 2393 g; relative std. dev. of mean
residue levels: 0.46i5 for muscle, 0.46:14 for liver.
d Analysis of 6 pooled samples, 9—10 eggs each, from 4 colonies at the eastern
end of the lake (W. Brothers 181., Pigeon Isl., Snake Isl, and Presquile
peninsula); relative std. dev. of mean residue levels: 0.18:0.04.
e Calculated as 1:1 Aroclors 1254:1260. This number represents the environmen-
tally stable hexa— and heptachlorobiphenyls, and does not imply all PCBs in
these mixtures are present.
f
8—monohydromirex. The value for coho muscle is probably too high due to
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